INTRODUCTION
Literacy and basic education are crucial factors for achieving social, economic and human development. The acquisition of literacy skills is particularly important as it is the foundation for life-long learning and also a human right (UNESCO, 2005; 2008; . Moreover, an informed citizenry, active citizenship and collective actions are critical for the functioning of civil society, especially in a democracy (APHDR, 2008) . Education is the vehicle through which these are made possible. The crucial role that development of education plays in the growth process of an economy is also well established (see Barro, 1997; Barro and Sala-i-Martin, 2004; Psacharopoulos, 2006) . In the context of globalization and the emerging knowledge-based economies, the illiterate labour force and those having poor educational levels would defi nitely be disadvantaged in the labour market. Moreover, education enhances the functioning of an individual (see Sen, 1999) . In this regard, it has been observed that given the low levels of education in India, it is necessary to promote educational development further in order to unravel the growth potential of the Indian economy (Mehrotra, et. al., 2005) .
Although the Constitution of India promises Universal Elementary Education (UEE), the country is unfortunately still slogging to achieve this goal. However, it needs to be mentioned that the performance of India with respect to school education during the last two decades has been found to be impressive, if not successful, thanks largely to state level initiatives such as Operation Blackboard, the District Primary Education Programmes (DPEPs), and later the Sarva Shiksha Abhiyan (SSA), but the historical neglect of primary/elementary education in India continues to haunt it, as it has left a large stock of adult illiterates. Studies have shown that the poor all-round performance of India is related to its low literacy rates (see Dreze and Loh, 1995; Gupta, 2000; Srivastava, 2002; Rao, 2002; Govinda and Biswal, 2005; Venkatanarayana, 2013) . Various policy initiatives have attempted to tackle the issue of adult illiteracy since Independence through the implementation of informal modes of adult literacy programmes (see Ramabrahmam, 1989; Rao 2002) . However, even the National Literacy Mission (NLM), 1989, one of the most massive adult literacy programmes ever to be implemented in the country, and its prime initiative, the Total Literacy Campaign (TLC), could not succeed in completely doing away with adult illiteracy. Despite its success stories at some levels, the Mission was largely a failure owing to different factors (see Karlekar, 2004) , and consequently, a large number of adult illiterates continue to be illiterates even today (Govinda and Biswal, 2005; Venkatanarayana, 2013) .
The main concern thus is as to when India would succeed in achieving universal literacy. Illiteracy not only poses a disadvantage in the labour market but also hampers the quality of life, especially in the context of an emerging knowledge-based economy, as it prevents the sharing of information that would help in improving the quality of life (see Sen, 1999; Gibson, 2001) . It also needs to be mentioned here that when the Government of India starts implementing the Direct Benefi t Transfers (DBTs) in various spheres, the illiterate benefi ciaries could face disadvantages relative to their educated counterparts while dealing with fi nancial transactions through banking institutions and the use of electronic machines. Literacy is also a must for deriving optimal advantage from the use of Information and Communication Technology (ICT). In this context, the main objective of this paper is to assess the prospects of achieving universal adult literacy with a policy intervention factor through adult literacy programmes that target different age groups. A South Indian state, Andhra Pradesh, has been considered for such an analysis in this paper.
There are wide variations within the country across regions, states and sub-regions within the states with respect to literacy levels. Andhra Pradesh is one of those Indian states which exhibit a historical trend of low literacy rates and levels of education (APHDR, 2008; Subrahmanyam, 2005; Reddy, et al., 2009) . In spite of the state's remarkable performance in the area of child schooling (that is, attainment of the school attendance rate), especially since the 1990s, its performance with regard to the literacy rate is relatively poor (APHDR, 2008) , mainly because the state has large stocks of an illiterate population, especially in the adult and older age groups. It has also been observed that despite the state of Andhra Pradesh witnessing improved economic growth during the last two decades, its performance with regard to the Human Development Index (HDI) has not been impressive because its performance in the sphere of education, particularly in terms of attainment of literacy levels is one of the poorest among all Indian states (APHDR, 2008) . Therefore, it is imperative for the state to bring about a signifi cant rise in its adult literacy rate in order to achieve an improvement in the HDI, which, in turn, necessitates policy interventions.
In this backdrop, the main aim of this paper is to explore the prospects of improving literacy levels in the state in order to move towards the achievement of universal literacy. Therefore, the main objective of the paper is to present the methods and results of the exercise exploring the prospects of literacy in Andhra Pradesh. It is based on a simulation modelling exercise, while also taking into account policy intervention through adult literacy programmes. As a backdrop, before delineating the simulation exercise, the paper presents an analysis of the progress in the literacy rate and changes in disparities across social and geographical groups with regard to the literacy rate in Andhra Pradesh. The paper is organized as follows. Section I presents the status of literacy levels in Andhra Pradesh, while Section II discusses the prospects of literacy in the state. It presents different variants of simulation models with different policy interventions that are used for exploring the prospects of literacy in the state. Section III highlights the policy initiatives and issues with respect to adult education programmes. Finally, concluding remarks are presented in Section IV.
STATUS OF LITERACY IN ANDHRA PRADESH
There has been a signifi cant improvement in the literacy rate in Andhra Pradesh over a period of time. However, the Census 2011 fi gures have shown that about two-thirds of the population in Andhra Pradesh comprises literates while the remaining onethird still remain illiterate (Table 1) . The literacy rate in the state is well below the national average and consequently, the state has been found to be one of the poor performing states in India. The Census 2011 fi gures also show that the state stands at the fourth position from below in terms of the lowest literacy rates, next only to Bihar, Rajasthan and Jharkhand (see Figure 1 ). There are about 24.9 million (or 2.49 crore) illiterates (aged 7 + years) in the state. While the state's share in the total population of the country in 2011 was nearly 7 per cent, its contribution to the total number of illiterates (282.6 million) in the country was around 8.8 per cent. This indicates that the state is over-represented in the country with respect to the number of illiterates.
Since 1961, there has been an improvement in the overall literacy rate in the state, and the highest rate of improvement was witnessed during the 1980s (with the decade registering an increase of 14 percentage points between 1981 and 1991) and the 1990s (when an increase of 17 percentage points was registered between 1991 and 2001). During the last decade, that is, between 2001 and 2011, there was an improvement of 6.6 percentage points in the literacy rate of the state, which is quite low as compared to the corresponding rate registered during the previous decades (Table 1) . In fact, it has been observed that the state registered a highly impressive performance during the 1990s, achieving one of the highest rates of improvement in the literacy rate among all other states in the country. However, this trend was reversed during the 2000s, when the state registered one of the lowest rates of improvement in literacy. If this trend continues, Andhra Pradesh would remain a laggard state in India with respect to the literacy rate.
Although the gender gap in literacy in the state has been narrowing down as a result of the improvement in the literacy rate, with the rate of improvement in literacy being faster among females as compared to their male counterparts, there is still a signifi cant level of difference (which stood at around 16 percentage points in 2011) between males and females in terms of the literacy rate. 
Regional Variation
Within the state, there are huge variations across districts in the literacy rate. The highest literacy rate (83.2 per cent) has been observed in Hyderabad district, followed by the Rangareddy (75.9 per cent) and West Godavari (74.6 per cent) districts. The lowest rate (55.0 per cent) has been observed in the Mahabubnagar district followed by the Vizianagaram (58.9 per cent) and Kurnool (60 per cent) districts (Figure 2 ). There is thus a gap of 28 percentage points between the highest and the lowest literacy rates across districts in the state. The levels of literacy across districts also indicate a regional pattern wherein except Hyderabad and Rangareddy districts 1 , all those districts that have literacy levels above the state average are located in the coastal and Rayalaseema regions. An analysis of the literacy rate at the mandal 2 (sub-district) level shows that out of the total of 1128 mandals in the state of Andhra Pradesh, a majority of them (815 mandals comprising three-fourths of the total) have a literacy rate that is below the state average (67 per cent), according to the 2011 Census. About two-fi fths of the mandals have a literacy rate in the range of 50-60 per cent and another two-fi fths of them have a literacy rate of 60-70 per cent (Figure 3 ). Very few mandals have a literacy rate above 80 per cent (see Figure 3 and Table 2 ). However, with respect to the literacy rate of rural people, especially rural females, there are about 10 mandals in Andhra Pradesh that had have a rural female literacy rate below 30 per cent in 2011. Moreover, strikingly, about half of the rural mandals have a female literacy rate in the range of 30-50 per cent only (Figure 3 ). This half of the mandals located in rural topography and with a female Mandal refers to the administrative division below the district in Andhra Pradesh.
Source: Census (2011c) , Primary Census Abstract, Andhra Pradesh, Census of India.
literacy rate of below 50 per cent, are found to contribute more than one-third of the total population in the state (see Table 2 ). Such is the dire condition of female literacy in many of mandals in the state.
Social Group Disparities
Across social groups, there has been some progress in literacy among both the SC and ST communities in the state. For the SCs, it increased from 8. The growth of literate persons in each social group during the period 1991-2001 was much higher than the growth of the population of the respective social group. Moreover, the growth of literate persons was the highest among the STs (at 10.41 per cent per annum), followed by the SCs (7.55 per cent per annum) when compared to the all-community average (5.01 per cent per annum) in the state (GoAP, 2007) .
Further disaggregated by gender and caste, the ST women were the most backward and their literacy rate was one-fourth of the state average. This suggests that ST female adults could not avail of the desired benefi t from literacy campaigns and/or from formal schooling facilities as compared to the SC female adults in rural Andhra Pradesh. The SC male adults, however, could benefi t from these initiatives in order to improve their literacy position between 1991 and 2001 (Reddy, et. al., 2008) .
The Census-based information is not available for analysing the recent experiences of these social groups in terms of their performance in improving their literacy levels during the last period of one decade. However, one can use the information recorded in NSSO's quinquennial survey on employment and unemployment, in this respect. The analysis based on the NSSO data indicates that the gaps in literacy rates across social groups continue to persist (Figure 4a ). Still, around half of the ST and SC population in the state continues to be illiterate. If one compares the performance of these ST/SC social groups in the state with that of their counterparts at the all-India level, it can be seen that the performance of the ST/SC groups in Andhra Pradesh is lagging behind that of the national averages (Figure 4 a and b) .
Within the state, there are huge variations across districts in terms of the performance of these social groups. A study, which analysed such variations across districts based on the 2001 Census data, observed that the pattern of inter-district variations in the literacy rate among SCs was very similar to the regional pattern seen in the all-community average literacy rate (Reddy, et al., 2009) . Across districts, the literacy rate was relatively the lowest among the STs by community and the ST females by community and gender. The West Godavari district, next to Hyderabad, was the district with the highest literacy rate and Mahabubnagar was the district with the lowest literacy rate in terms of all the six literacy rate parameters (ibid.).
Change in the Age Group-specifi c Literacy Rate
The literacy rate across age groups also varied. As regards the age group-specifi c literacy rate, it can be observed that the literacy rate in Andhra Pradesh declined with the ascension of the higher age groups ( Figure 5 ). The high literacy rate among younger age groups is because of the recent initiative for the expansion of primary education such as the DPEP and its successor, the SSA. The literacy rate among the older age groups indicates the historical neglect of primary education and the adult education/ literacy programmes. The increase in the age group-specifi c literacy rate between 1995-96 and 2007-08 shows the expansion of primary education over a period of time ( Figure  5 ). In view of the remarkable expansion and improvements in primary education in the state, especially during the last two decades, the improvement in the literacy rate during the period is relatively higher among the younger age groups than that of the adult and older age group. 1995-96 2007-08 1995-96 2007-08 1995-96 2007-08 1995-96 2007- The contribution of literates in the younger age group to the total number of literates in the state is higher than their proportion in the state population (Table 4) . Correspondingly, the contribution of adults and literates in the older age group to the total number of literates in the state is lower than their proportion in the state population.
As regards the literacy levels for the state, the comparison of the state fi gures with those of the other states in terms of the age-specifi c literacy rate shows the relative position of the state of Andhra Pradesh in India. Figure 6 indicates that in the younger (7 to 14 years) age groups, the literacy rate across the states varies between 90 and 99 per cent except in Bihar; and the state of Andhra Pradesh stands in the middle.
The variation across states in the literacy rate increases from the younger (7 to 14 years) age group to that of the older age group (60 + years). The relative position of Andhra Pradesh worsens with the ascension of higher age groups wherein the state position moves from the middle for the age group of 7-14 years to the fi fth lowest for the age group of 15-34 years, and to the second lowest for the age group of 35-59 years, and the third lowest for the older (60 + years) age group (see Figures 6a, b, c and d). It indicates the historical neglect of primary education in the state, as also the continuity of the historical lethargy of policy intervention in the state in respect of improving adult literacy through the informal modes of adult literacy programmes.
Literacy through Informal Modes
There are different means, that is, formal and informal ways, and non-formal educational programmes, that impart basic skills (reading, writing and numeracy) required for literacy. Formal schooling is the most common mode of becoming a literate. The chances of going through formal schooling are high at a young age and reduce progressively as the age increases. 3 In this case, universal literacy follows the universalisation of primary education but with a huge time lag. This would be possible when the fi rst cohort 4 which witnessed universal enrolment acquired literacy skills and became the fi rst generation cohort without a single illiterate. When this cohort becomes the oldest one, and each successive cohort follows the same trend, that is, it achieves universal enrolment and universal literacy, universal literacy would obviously be achieved overall and across all cohorts. Thus, it would take the lifetime of the fi rst generation cohort which witnessed universal literacy within that cohort to achieve overall universal literacy through the formal schooling mode.
On the other hand, there are possibilities of acquiring literacy skills through informal or non-formal modes. Adult literacy programmes 5 are among such modes of education for those who missed the opportunity of acquiring formal schooling when they were young. 6 In India, since Independence, there have been a number of such interventions but most of them have remained project-specifi c (Ramabrahmam, 1989) . The National Literacy Mission, 1989, and its prime initiative, the Total Literacy Campaign, have been implemented all over India on a massive scale in order to liquidate illiteracy in the country. However, it has not succeeded in its objective (see Banerjee, 1993; GoI, 1994; Ghosh, 1997; Saldanha, 1999; Karlekar, 2004) .
In this respect, the percentage of literates who have become literates (or acquired literacy skills) through informal/non-formal adult literacy programmes to the total number of literates in the state is very marginal (below 1 per cent among the literates in the age group of 7 + years). When it is referred to as the percentage of literates without formal schooling, by age groups, its share can be seen to be increasing marginally. The percentage is higher (around 3 per cent) among the older age groups (60 + years). However, when compared to the all-India average, the percentage of literates without formal schooling is lower in the state across all age groups (Figure 7 ). The extremely low percentage of literates without formal schooling in both the state as well as in the country could be due to inadequate coverage and the relapse into illiteracy of those who were covered 7 under such programmes (Karlekar, 2004) .
Isolated and Proximate Illiteracy
Recent research has also drawn attention on to the distribution of literates across households, due to the external effects of literacy. This refers to the benefi t that illiterate members of a household derive from having a literate person in the family/household (see Subramanian, 2004; Basu, et al., 2000; Gibson, 2001; Basu and Foster, 1998) . In view of the prevailing illiteracy at considerable levels in India as well as among many of its states, the distribution of literates across households defi nitely matters, given the externality 8 effect of literates. Literacy not only opens the window for access to information, which is useful for the betterment of life but it can also enable a person to resist the transmission of wrong information which adversely affects that person. In this regard, it is said that 'an illiterate person is poorly placed in the matter of availing himself of useful information or resisting misinformation' (Basu, et al., 2000) . Assuming altruism among the literate members, if they share useful information or raise a caution on misinformation among their fellow illiterate members, it would be benefi cial for all. It is nothing but the externality effect of literacy. More importantly, attention is drawn towards the gender dimension of the intra-household externality arising from literacy, as it has been observed that "the external effects from literacy are likely to be larger if the source of the externality is a female rather than a male" (Basu and Foster, 1998; Basu, et al., 2000) .
In this regard, research studies have indicated the relative disadvantage of households wherein none of the members are literates over households wherein at least one of the household members is literate. The instance of households with the presence of at least one adult literate member among the illiterate members is referred to in literature as a proximate illiteracy (Basu, et al., 2000; Subramanian, 2004) . Due to the externality effect of the literate member of the family, the benefi ts of literacy would spread to other members of the family and reduce the acute impact of the illiteracy that would otherwise have been observed in the absence of any literate member in a household. If no adult member of a household is found to be literate, such incidence is referred to as 'isolated illiteracy' (ibid.), a term that refers to the most disadvantaged/deprived status of the household. In this respect, the policy implication is that the literacy programme has to identify the households in which all the members are illiterates and all female members are illiterate, and then to prioritize and target such households. It may be observed that one-third of the rural households in Andhra Pradesh and one-tenth of its urban households were still without an adult literate (an incidence of isolated illiteracy) in 2009-10 (see Figure 8 ). The incidence of such isolated illiteracy is thus relatively much higher in Andhra Pradesh than at the all-India level. Moreover, it is a well established fact that the externality of female literacy or the presence of at least one female literate member in a household is even more important, especially in terms of women and child health, child mortality and child schooling, among other things. In this regard, Andhra Pradesh is a highly disadvantaged state, wherein more than half of the rural and around one-third of the urban households still did not have a female adult literate member in 2009-10 (see Figure 8) . Over time there has been a declining trend in the incidence of isolated illiteracy (of households) in the state, in terms of both the dimensions, that is, all adult and all female adults (see Figure 8) . However, the rate of decline in such an incidence of isolated illiteracy during the last one decade has been faster at the national level than at the state level in Andhra Pradesh.
Andhra Pradesh is the third largest state among all Indian states in terms of the incidence of households that did not have any adult literates in 2009-10 (see Figure 9) . Again, the state is the fi fth largest state in India in terms of the incidence of households without a female adult literate. The magnitude of the problem is very high; around half of the total households (rural and urban combined) in the state are without a female adult literate member. It has to be noted that Andhra Pradesh is the sixth largest state in India in terms of the percentage of female-headed households. All its southern sisters are ahead of Andhra Pradesh in terms of having a relatively high incidence of female-headed households. The uniqueness of the state, however, lies in the fact that though it has a lower incidence of female-headed households, the incidence of households without a female adult literate is higher even among the female-headed households, which is not the case in the other southern states.
On the whole, despite its remarkable performance in the sphere of school education in the recent past, especially during the last two decades, the state has been lagging behind in literacy, particularly among the adults. The performance of the state, over a period of time, has been impressive with respect to the improvement in the literacy rate, but such a performance has not been suffi cient to negate its status as a laggard state in India in respect of literacy. It also indicates the need for appropriate state-specifi c policy measures to improve literacy levels in the state.
PROSPECTS OF LITERACY IN ANDHRA PRADESH
The above analysis thus highlights the relatively poor performance of Andhra Pradesh in comparison to the other states, as also the poor performance of the state during the last decade in comparison to that of the previous decades. This is, therefore, a cause for concern for state policy with regard to the prospects of improving literacy in the state. In this respect, an attempt has been made to explore the prospects of improving the literacy rate in the state through a simulation exercise, wherein about fi ve different variants of literacy rate projection models involving policy intervention variable and demographic factors were used. The base year for the literacy projections is 2008.
Demographic Factors Affecting the Literacy Rate
A demographic factor, that is, the age-specifi c mortality rate, is an important factor as it may affect the literacy rate. In other words, if the mortality rate is higher among the illiterates than the literates, the rate of growth among the literates would be higher than that of the illiterates. The literacy rate increases as a result of the differential mortality rate affecting the illiterates. It could also be the other way round as when the mortality rate is higher among the literates than among the illiterates, the literacy rate declines. This change in the literacy rate is due to a change in the stock of literates and illiterates, which may be possible even in a static population without a fl ow of new entrants into the stock. Accordingly, the age-specifi c literacy rates would be affected by the age-specifi c death rate among the literates and illiterates within the cohort. When in a particular age cohort, in its ascension to the older age group over time, the mortality rate is higher among the literates as compared to the illiterates in that cohort, the overall literacy rate of the cohort declines, and vice versa. In this respect, an increase or decline in the age-specifi c literacy rate during a particular age cohort is purely a demographic effect. However, suffi cient information is not available on the differentials of the age-specifi c mortality rates among both literates and illiterates. Therefore, in our proceeding simulation model, we assumed that the same age-specifi c mortality rate is applied to both the literates and illiterates in a cohort. In addition, the factor of migration wherein the literacy levels of the net migrants affects the overall literacy rate of a country/state/region also needs to be considered. If the net migration is positive, it indicates a surplus of in-migrants over out-migrants, and if the literacy levels are higher (lower) among these net in-migrants than among the non-migrant population, then the overall literacy rate improves (declines). Conversely, if the net migration is negative, indicating the excess of out-migrants and if the literacy levels are lower (higher) among the out-migrants than the non-migrant population, then the overall literacy rate improves (declines). However, all this depends on the size of the migrants and their share in the total population. In India, however, the share of migrants in the total population is small (below 1 per cent), which implies that the literacy status of net migrants may not signifi cantly affect the overall literacy rate in the country. The same situation has been observed in the case of Andhra Pradesh too. Hence, in the simulation model, the null effect of the literacy status of the migrant population can be observed.
Along with these factors, the demographic transition itself has an impact on the improvement in literacy levels. A faster demographic transition with a rapid deceleration in the birth rate indicates a decline in the size of the younger age group and the bulging adult/older age group. Andhra Pradesh is one of the Indian states that have shown a faster demographic transition, especially during the last two decades (see Venkatanarayana, 2012) . In this case, if the levels of adult literacy are very low, even a remarkable improvement in school education, which is the most common means of acquiring literacy skills, would have little effect on the adult literacy rate. The growth in the fl ow of young literates with formal schooling into the adult cohort would also decelerate. In the absence of any adult literacy programme, the decline in stock of the adult illiterate would be equal to the latter's mortality rate. In a situation wherein the morality rates for both the literates and illiterates among the adult population would be equal, the rate of growth in the number of adult literates would be limited by the rate of growth in the fl ow of people from the younger age group into the adult cohort. Consequently, the improvement in the literacy rate among the overall population (in the age group of 7+ years) or among the adults (in the age group of 15+ years) would be very slow. This could be one of the reasons as to why the performance of Andhra Pradesh with respect to the literacy rate, when compared with that of the other Indian states, was not very impressive during the 2000s (the period between 2001 and 2011).
Policy Initiatives and Literacy
As mentioned above, there are different means of imparting basic literacy skills, including formal schooling, and informal or non-formal educational programmes. Formal schooling is, however, the most common mode. The other means, that is, informal/non-formal modes of adult education programmes, are complementary and provide a second chance for acquiring literacy skills to all those who have missed the fi rst chance of acquiring literacy through formal schooling at a young age. All these means are associated with the policy initiatives. Most of the adult literacy and education programmes have to adapt to informal or non-formal modes only. Both these formal and informal modes have been used to impart literacy to adults in India under the National Literacy Mission (NLM) and its initiatives such as the Total Literacy Campaign (TLC). Herein, such a policy intervention to improve adult literacy through informal modes of adult literacy programmes by targeting illiterates in different age groups, has been considered.
Assumptions
For population projections, the birth rate continues to decline beyond the base years but the age-specifi c mortality rate of the base year continues to prevail during the projection period. As regards the literacy projection, the basic assumption of the literacy model is that the age-specifi c mortality rate is the same among both the literates and illiterates of that age group. As regards external migration (including both in-migration and out-migration), the literacy rate among the net migrants is equal to that of the non-migrant population. Besides these basic assumptions, the other model-specifi c assumptions along with the policy variables considered for the simulation exercise are specifi ed in Table 5 .
Source of Data for the Base Year
The RGI projections based on the 2001 Census data have been used for the age groupwise population. As regards the age-specifi c mortality rate, the SRS estimates for the year 2008 have been used, while for the age-specifi c literacy rate, the estimates are based on the unit record data of the NSSO's 64th Round (2007-08) survey on Literacy and Participation in Education (Sch. 25).
Projection Models
The projections for both the total population and the number of literates have been made by using the following simulation model by taking year 2008 as the base year for the required parameters. The model specifi cations are as follows:
Age group-specifi c population projection model specifi cation:
Age group-specifi c literate population projection model specifi cation-without any policy intervention:
Age group-specifi c literate population projections model specifi cation-with policy intervention in school education and in terms of adult literacy programmes: Z-age group interval (mostly of 5 years except in the case of the 0-6, 7-9 and 75+ age groups)
ASDR-Age-specifi c death/mortality rate of the population (based on SRS)
i-1 and j-1 refer to the immediately precedent age group and year.
Given the projections of the population and the number of literates by age groups, the age-specifi c literacy rates can be simply computed as:
ALRi,j = Li,j / Pi,j . 100 (4) Finally, the overall literacy is the summation of the age-specifi c literacy rates:
ALR-Age-specifi c Literacy Rate LR-Overall Literacy Rate SP-Share of the 'i'th age group in the total population
There are fi ve variants of simulation models and the specifi cations of the fi ve variants are given below. The assumptions that apply to the different variant simulation models are presented in Table 5 .
Variant I-It is the status quo situation in respect of policy intervention wherein there has been no new policy intervention through literacy programmes and school education to improve literacy levels in the state, and only the existing initiatives in this sphere would continue (see Table 5 ).
Variant II-In this simulation model, the policy intervention programmes for formal schooling, especially in respect of the school education of persons in the age group of 5-14 years, has been assumed to improve literacy levels in the state (see Table 5 ).
Variant III-In this simulation model, the policy interventions through adult literacy programmes targeting those in the 15-35 year age group, along with policy intervention programmes in school education for those in the age group of 5-14 years has been assumed to improve literacy levels in the state (Table 5) .
Variant IV-This is similar to Variant III, wherein the policy intervention through adult literacy programmes targeting those in the age group of 15-35 years, along with policy intervention programmes in school education aimed at those in the age group of 5-14 years, is assumed to improve literacy levels in the state. However, the difference is that the rate at which the percentage of illiterates in the age group of 15-35 years would become literate through adult literacy programmes would be higher in Variant IV of the model (see Table 5 ).
Variant V-In this variant of the simulation model, the policy intervention through adult literacy programmes has been extended to the age group of 35-60 years, along with that of 15-35 years, and the policy intervention programmes in the school education of those in the age group of 5-14 years has been considered. In this Variant, all the assumptions of Variant IV would remain the same. Besides, these assumptions are related to the rate at which the number of illiterates in the age group of 35-60 years would be made literate (see Table 5 ).
Projection Results
On the basis of the above models and the model-specifi c assumptions, the projection results can be summarised as follows. The trend in the projected literacy rate for Andhra Pradesh till 2050, which is based on Variant I of the simulation model, is presented in Figure 10 . The projections based on this model indicate that Andhra Pradesh The population aged 0-6 years continues to decline over a period of time as the current (negative) rate of growth (that is, between 2001 and 2011) indicates.
YES YES YES YES YES
2. Age-specifi c death rates of the population are applied to both the literates and illiterates without any difference.
3.
There is equal distribution of population within the age group cohort.

4.
Within the age group cohort, the same literacy rate is applicable for each single year age cohort.
YES YES YES YES YES
5.
The literacy level of the net migrants is the same as that of the nonmigrants.
YES YES YES YES YES
6. The literacy rate within an age group cohort is frozen.
YES YES NO NO NO 7.
There is near impossibility of a person acquiring literacy skills once he/she moves out of the 7-9 year age group bracket.
YES NO NO NO NO
8.
The literacy rate within the younger age groups (especially for the age groups of 7-9 and 10-14 years) will improve from the current levels of around 96%.
NO YES YES YES YES
9.
The literacy rate of 96% among the age groups of 7-9 and 10-14 years will grow at 5% per annum till it reaches 100%.
NO YES YES YES YES
10.
There is no chance of a person acquiring literacy skills once he/she reaches the age bracket of 14 years..
YES YES NO NO NO
11. 10% of the illiterates in the age group of 15-35 years will be targeted under adult literacy programme and thus they will be made as literates.
NO NO YES NO NO
12.
The chance of acquiring literacy skills for illiterates in the age group of 15-35 years opened with a policy intervention through adult literacy programmes.
NO NO YES YES YES
13. There is no chance of an illiterate person acquiring literacy skills once he/she has crossed the age group bracket of 15-35 years.
NO NO YES YES NO
14. 20% of the illiterates in the age group of 15-35 years will be targeted under the adult literacy programme and thus they will be made as literates.
NO NO YES YES YES
15. 5% of illiterates in the age group of 35-60 years per year till no illiterate in the age group has been left out, will be made literate in 2012.
NO NO NO NO YES
16.
After 2012, the percentage of illiterates in the age group of 35-60 years, who will be targeted for the adult literacy programmes, will increase from the base of 5% in 2012 at a rate of 5% per annum till no illiterate in the age group has been left out.
NO NO NO NO YES
Source: Authors' calculations.
would not achieve 100 per cent literacy rate even by 2050, and that the maximum possible literacy rate in the age group of 7 + years would be around 88 per cent. The trend in the projected literacy rates for Andhra Pradesh till 2050, based on the simulation model Variant IV, is presented in Figure 11 . The projections based on this model indicate that though achieving a literacy rate of 100 per cent even by 2050 is not possible, it can certainly be improved through school education and adult literacy programmes for those in the age groups of 5-14 and 15-35 years. The maximum possible literacy rate in the age group of 7 + years would be around 95 per cent.
The trend in the projected literacy rates for Andhra Pradesh till 2050, based on the simulation model Variant V, is presented in Figure 12 . The projections on this model indicate that achieving a 100 per cent literacy rate by 2050 may be possible. In this respect, the literacy levels need to be improved through school education for those in the age group of 5 to 14 years and in adult literacy programmes for those in the age groups of 15-35 years and 35-60 years.
The trend in the projected literacy rates in Andhra Pradesh for those in the age group of 15-35 years till 2050, based on the simulation models Variant I and IV is presented in Figure 13 . The illiterate population in the age group of 15-35 years would be the target age group for the adult literacy programmes in the state. The projections based on the Variant IV simulation model indicate that if around 20 per cent of the illiterates in the age group of 15-35 years would be targeted per year under the adult literacy programme and made literates, the literacy rate in this age group would be distinctively higher than that projected with Variant I (under the condition that there would not be any new policy intervention for improving the literacy rate in this age group). If the target of imparting literacy skills for 20 per cent of the illiterates in the age group of 15-35 years per year would somehow be made possible to achieve, there would be a chance of achieving a literacy rate of 100 per cent for this age group in the state. Similarly, the trend in the projected literacy rates for the age group of 35-60 years, based on Variants I, IV and V of the simulation models is presented in Figure 14 . The illiterate population in the age group of 15-35 years would be the target age group for adult literacy programmes in the state. The projections based on the Variant V simulation model indicate that when around 5 per cent of the illiterates in the age group of 15-35 years would be targeted under the adult literacy programme per year, and thus made into literates, the literacy rate in this age group would be distinctively higher than those projected with Variants I and IV (under the condition that there would not be any new policy intervention for improving the literacy rate in this age group). If the target of imparting literacy skills to 5 per cent of the illiterates in the age group of 35-60 years per year would be made possible, there is a chance of achieving a 100 per cent literacy rate in this age group in the state by the year 2020.
However, given the above-mentioned policy interventions through school education and adult literacy programmes for those in the age groups of 5-14 years, 15-35 years, and 35-60 years and the consequent improvement in the literacy rate in these two age groups, the concern still would be regarding the overall improvement achieved through these programmes. The trend in the projected literacy rates for the those in the age group of 7 + years in Andhra Pradesh till 2050, based on Variants I, IV and V of the simulation models is presented in Figure 15 . It indicates that the state would achieve When the 20 per cent illiterate population in the age group of 15-35 years and the 5 per cent illiterate population in the age group of 35-60 years would be the target age group for the adult literacy and school education programmes, it would ensure 100 per cent enrolment of those in the age group of 5-14 years, and thus a 100 per cent literacy rate among those in the age group of 7-14 years. A few years later, the overall literacy (of those in the 7 + year age group) would also be distinctively higher than the literacy rate projected with Variant I (under the condition that there would not be any new policy intervention for improving the literacy rate in this age group).
Similarly, the concern is about the adult literacy rate in the state. The trend in the projected literacy rates among adults (that is, those in the age group of 15 + years) in Andhra Pradesh till 2050, based on Variants I and IV of the simulation model, is presented in Figure 16 . The rate of adult literacy (among those in the age group of 15 + years) would also improve over that of Variant I through policy interventions in the form of adult literacy programmes.
The projected literacy rates for Andhra Pradesh based on the four variants of the simulation models across all age groups are summarised in Table 6 . The table indicates that without any new policy intervention, there would be very slow improvement in the literacy rate in the state, that is, by 2050, it would achieve a literacy rate of only 88 per cent. The improvement in literacy would be only due to demographic changes. When the policy intervention through the implementation of school education programmes ensures a 100 per cent school attendance rate, especially among those in the age group of 5-14 years, and thus a 100 per cent literacy rate among those in the age group of 7-14 years, the overall literacy rate can be improved marginally in comparison to the corresponding rate under a situation wherein there is no policy intervention with respect to adult literacy. This is because when the chance of becoming literate is possible only by going through formal schooling, that is, for those in the age group of 7-14 years, those crossing 14 years of age lose the chance of acquiring literacy skills. This also implies that the chances of acquiring literacy skills through informal methods of education without the implementation of any targeted adult literacy programmes meant for those in the age group of 15 + years would be very slim. It would take the lifetime of the fi rst generation cohort which witnessed universal literacy during the school age of its members to achieve overall literacy as they grow older and the members of successive cohorts follow in their footsteps to achieve overall universal literacy. It can thus be said that policy interventions through adult literacy programmes can change the situation signifi cantly and help improve literacy levels among a large number of illiterate adults. However, the target audience for the adult literacy programmes, especially under the National Literacy Mission (NLM), is the illiterate population in the age group of 15-35 years. A large number of illiterates, who do not fall in this age group and have crossed 35 years of age, would thus remain illiterate till their mortality.
NEED FOR ADULT EDUCATION/LITERACY PROGRAMMES
The projections presented above indicate that there is need for policy intervention through school education programmes and adult literacy programmes for bringing about an improvement in the literacy levels in the state. As the literacy rates among the age group of 7-14 years are reaching saturation point, all the younger age cohorts (of those below 15 years of age) become literate very soon. However, due to the decelerating growth and declining size of the younger age population, it can contribute marginally to the overall literacy rate, as there is a huge stock of adult illiterates. The improvement in school education, targeting 100 per cent enrolment and universal primary completion ensures 100 per cent literacy among the young (below 15 years of age). If this is the only medium of improving literacy levels without any initiative for adult illiterates, it takes a long time (at least a century) to achieve a 100 per cent literacy rate in the total population. It would be possible when the rate of 100 per cent literacy of the school age population is sustained forever, and this age cohort of 100 per cent literacy rate grows older and older. On the other hand, it is also possible when all the adult illiterates become older and ultimately die.
In this context, a policy intervention through adult literacy programmes is a necessary condition to address the phenomenon of illiteracy. There have been initiatives in this regard in the Indian context (see Ramabrahmam, 1989; Bordia and Kaul, 1992) . At the national level, the eradication of illiteracy has been an issue of concern since Independence. However, major policy attempts like the Non-Formal Education for the Youth in 1975, and the National Adult Education Programme in 1978 could not bring about much change. Thereafter, the establishment of the National Literacy Mission (NLM) in 1988 was another major policy intervention. It had a three-tier programme, comprising the Total Literacy Campaign (TLC), Post Literacy Programme (PLP), and the Continuing Education Programme (CEP) at three levels (Rao, 2002) . These programmes have been continuously interlinked for improving adult literacy. The Total Literacy Campaign (TLC) is aimed at turning as many illiterate adults into neo-literates as possible by motivating them and facilitating their acquisition of basic literacy skills (reading, writing and numeracy). The Post Literacy Programme (PLP) is meant for enabling the neo-literates to retain their literacy skills. The Continuing Education Programme (CEP) is meant for those who have acquired literacy skills and retained them under the PLP, and are also interested in acquiring further education and vocational education, as also in developing their occupational skills. Initially, the implementation of NLM was selective and the success of the selective implementation ensured the scaling up of the Mission and turned it into a mass programme. However, the execution of NLM and implementation of its three-tier programmes resulted in very poor outcomes (see Rao, 1993; Banerjee, 1993; 1994; GoI, 1994; Ghosh, 1997; Mishra, 1998; Saldanha, 1999; Karlekar, 2004) . Although one cannot ignore the success stories of the NLM in different parts of the country, its shortcomings have resulted in poor outcomes in general. 9 A promising and intrinsically good programme has thus been infl icted with a serious weakness (GoI, 1994; Banerjee, 1994) .
Often, the various literacy programmes have not been able to ensure the adequate acquisition of literacy skills for the neo-literates (Karlekar, 2004) . There arises the problem of relapse into illiteracy-the loss of newly acquired fragile literacy skills gets accentuated with long delays between the initial literacy programmes and start-up activities of the PLP (ibid.). Besides, there has also been a problem of the loss of interest in continued learning because of the paucity of relevant materials in native languages and the lack of a perceived value for further education as a means of social and economic development (ibid.). Such a problem of a relapse into illiteracy has led to fragility in literacy achievement through TLC (GoI, 1994; Banerjee, 1994) . From the learners' point of view too, many adults have failed to acquire initial literacy skills due to the lack of a perceived need, their work schedules, or family needs (Karlekar, 2004) .
Despite these weaknesses and problems, a number of adults have succeeded in acquiring initial literacy and a useful percentage among them have sustained and advanced their literacy and education at post-literacy levels and in terms of continuing education (Karlekar, 2004) . Besides, one can observe the 'externality' and 'multiplier' effects of the literacy campaign (ibid.). One such externality within the TLC is that of social mobilization, especially among the women 10 (Ghosh, 1997) , which has been an unintended outcome of the TLC's literacy primer in Andhra Pradesh. It began with a fi ght against the distribution of arrack in a village of Nellore district and then spread all over the state, eventually resulting in the invocation of the prohibition law in the state (see Balagopal, 1992; Shatrugna, 1992; Patnaik and Reddy, 1993; Ghosh, 1997) .
However, the success stories of Kerala, and to some extent of Tamil Nadu, could not be replicated in any other state in India, including Andhra Pradesh. It is interesting to note that at the height of the extremism that was prevailing in parts of the state during the early 1990s, the TLC was one of the state's initiatives that were approved even by the extremists in the state (Rao, 1993) . Besides, Andhra Pradesh can be lauded for its success story in the form of a literacy primer through the mobilization of women and their fi ght against arrack, as mentioned above. However, when the impact of TLC on the literacy rate was examined, as observed from the above analysis, it was found to be insignifi cant. This is also true for the country as a whole wherein the overall intended impact of the programme in terms of bringing about an improvement in the literacy rate was very low. This could be due to problems inherent in the programme with regard to the acquisition of initial literacy and the need for post-literacy and continuing education programmes for sustaining literacy and promoting the development of continued learning and knowledge (Karlekar, 2004) .
It may also be pointed out that instead of the total literacy programme being revitalized and strengthened, it has been virtually scrapped all over the country including in Andhra Pradesh. Even the number of TLC and PLP centres at the national level have been reduced to only a few in number while they have almost disappeared in Andhra Pradesh. In contrast, there are a number of CEP centres in both the state as well as the country. In fact, the CEP symbolizes a transition phase that evolves through the TLC and PLP. Thus, what does the presence of the CEP centres in the state without the concomitant TLC and PLP centres indicate? Is it that TLC centres are no longer required? Has the TLC achieved its targets in both the state as well as the country? While it may not be easy to arrive at an answer to this question, one could say that there is an urgent need to continue such adult literacy programmes in the state as well as in many other parts of the country.
The simulation exercise that explored the prospects of literacy levels in the state indicates that unless the state policy concentrates on improving adult literacy by designing appropriate programmes, especially for the illiterates in both the 15-35 and 35-60 year age groups and implements them rigorously, achieving a 100 per cent literacy rate in the state would simply not be possible in the near future (even by 2050). Hence, there is a strong need for rejuvenating the State Literacy Mission (SLM) and for designing state-specifi c adult literacy programmes, if the policy-making body in the state intends to achieve 100 per cent literacy rate in the near future. The Total Literacy Campaign (TLC) of India had targeted only the illiterate population in the 15-35 year age group, but it is imperative to extend the target of adult literacy programmes for illiterates in the 35-60 year age group and even among those who are still older. Only then would it be possible to achieve a literacy rate of 100 per cent in the state in the near future.
Unless the state improves its literacy levels remarkably, it would continue to remain one of the poorly-performing states in India in terms of the HDI and the ranking of states based on it because education is one of the three components of the HDI with one-third weight of each taken in the computation of the index. Adult literacy is one of the two sub-components of education and accounts for two-thirds of the weight in the education component. Universal adult literacy would also facilitate the successful implementation of the Direct Benefi t Transfers (DBT) scheme, as it involves fi nancial transactions through banking institutions and the use of electronic machines, which is why illiterate benefi ciaries may face a relative disadvantage in the case of such transaction. Literacy can also facilitate the spread of the emerging Information and Communication Technology (ICT) and enable people to benefi t from it. Ultimately literacy is not only a means to an end but also an end in itself, particularly where enhancing the quality of life is concerned.
CONCLUDING REMARKS
Andhra Pradesh has consistently remained as a poorly performing state in India with respect to literacy. Moreover, the state's performance in terms of the literacy rate during the last decade has been found to be poor as compared to its performance during the previous decades (that is, the 1980s and 1990s). Also, though there is a trend of narrowing disparities across sub-population groups identifi ed with gender, location, caste and regions, there still persist considerable levels of disparities across these groups. Therefore, there is cause for concern with regard to the state policy pertaining to literacy prospects in the state. A policy intervention through adult literacy programmes is necessary for liquidating adult illiteracy. In this regard, an attempt has been made to explore the prospects of the literacy rate in the state through a simulation exercise.
The simulation exercise indicates the impossibility of achieving a 100 per cent literacy rate in the near future for the state of Andhra Pradesh without a policy intervention through adult literacy programmes. However, the state can achieve a literacy rate of 95 per cent by 2050 if it rigorously implements the adult literacy programmes for at least a fi ve-year period starting from 2013, for the age group of 15-35 years only, and by covering all the illiterates in this age group. Moreover, if the state can extend the adult literacy programmes for the age group of 35-60 years too, and also implement this programme for at least a fi ve-year period starting from 2013, the state can even achieve a 100 per cent literacy rate by 2050. Therefore, achieving the goal of a literacy rate of 100 per cent in the state depends on its policy intervention through adult literacy programmes, and rigour in their implementation and their coverage. It is important to achieve this goal because unless the state improves its literacy levels remarkably, it would continue to remain one of the poorly performing states in India in terms of the HDI and the ranking of the states based on it. Thus, when we assess the state in terms of human development, the recent impressive performance of the state in respect of economic growth and school education would actually be effective if the state achieves the same performance with regard to the adult literacy rate too.
NOTES
1. The Hyderabad and Rangareddy districts stand at the top of al the districts in the state in terms of their literacy rate and are located in the Telangana region. But the uniqueness of these two districts lies in the fact that they are the most urbanized. While the Hyderabad district is 100 per cent urbanized, the degree of urbanization in Rangareddy is around 70 per cent (as per the Census 2011). 2. Mandal is the administrative division below the district in Andhra Pradesh. 3. When formal schooling is the only means of acquiring literacy skills, the literacy rate observed in a cohort of the young remains the same (if one assumes that the mortality rate among the literates and illiterates in that age cohort is the same) throughout the lifetime of the cohort. 4. It would be achieved when a fi rst generation young cohort (say of children aged below 15 years) that witnessed universal enrolment and acquired basic literacy skills becomes a universal literacy cohort, and when this universal literacy cohort gradually becomes older over time while other higher order cohorts with a stock of illiterates witness a natural decay. 5. Policy interventions all over the world have followed these modes to eradicate adult illiteracy while targeting illiterate persons in different age groups can help impart such literacy skills through adult literacy programmes. 6. Thus, among the adult age group, acquiring literacy skills through these informal modes is the only way of dealing with illiteracy. 7. Even the TLC, many a times, could not ensure the adequate acquisition of literacy skills for the neo-literates (Karelakar, 2004) . There arises a problem of relapse into illiteracy-the loss of newly acquired fragile literacy skills. It has accentuated with the long delays between the initial literacy programmes and the start-up activities of the Post Literacy Programmes (PLPs) (Karlekar, 2004) . 8. In economic literature, the term 'externality' is used to convey the idea that the actions of an economic agent could sometimes have benefi cial or harmful implications for other agents that are not refl ected in market prices (Basu, et al., 2000) . 9. The NLM's initial strategy of implementing the TLC at the district level with a wider public participation, on a pilot basis in the southern states has been observed to be successful (Ghosh, 1997) . The success of the TLC faded away when it was scaled up to many other districts across states, especially to the educational backward states and regions (Ghosh, 1997; Saldanha, 1999) . The initial wider public participation was replaced with over-bureaucratization (Ghosh, 1997) . The target-obsessed bureaucratic implementation of the programme resulted in fudging of the number of neo-literates (GoI, 1994; Banerjee, 1994) . 10. In addition, the multiplier effect can be seen through an increase in children's education and better healthcare behaviour (Ghosh, 1997; Karlekar, 2004) .
